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Characterization of new compounds Compound 10
Epoxy alcohol 10 was prepared according to the reported procedure: Tanuwidjaja, J.; Ng, S.-S.; Jamison, T. F. J. Am. Chem. Soc. 2009, 131, 12084-12085 . The ee was the previously reported, 82% (91:9) . Chiral Analytical HPLC analysis was performed on a Hewlett-Packard 1200 Series HPLC equipped with DAD (diode array) detector and Chiralpack IA (250x4.6mm, 5µm, hexane/iso-propanol/ethanol 96:2:2, 1.0 mL/min): tR(2S, 3S) = 9.029 min, tR(2R, 3R) = 10.222 min. See page S-33.
Compound 11
A stirred mixture of epoxy alcohol 10 (2.5 g, 10.3 mmol), PPh 3 (3.25 g, 12.4 mmol), and NaHCO 3 (168 mg, 10 wt.-%) in CCl 4 (20 mL) was heated at reflux for 6 h. After completion of the reaction, the solution was filtered through Celite and the solvent was removed under reduced pressure. The residue was purified by silica gel column chromatography (12:1 cyclohexane/AcOEt) to obtain epoxy chloride 11 (2.5 g, 94 %) as a colorless oil.
[ ] ! !" = +7.2 (c = 1.07, CHCl 3 ) 1 H NMR (400 MHz, CDCl 3 ) δ 5. 15 -5.03 (m, 2H), 3.68 (dd, J = 11.4, 5.9 Hz, 1H), 3.45 (dd, J = 11.4, 7.1 Hz, 1H), 3.04 (dd, J = 7.1, 5.9 Hz, 1H), 2.16 -2.01 (m, 4H), 2.02 -1.93 (m, 2H), 1.80 -1.69 (m, 1H), 1.67 (s, 3H), 1.61 (s, 3H), 1.60 (s, 3H), 1.51 -1.39 (m, 1H), 1.32 (s, 3H). 13 C NMR (101 MHz, CDCl 3 ) δ 136. 1, 131.6, 124.4, 123.2, 62.3, 61.7, 42.4, 39.8, 38.4, 26.8, 25.8, 23.8, 17.8, 16.5, 16 
Compound 12
To a stirred solution of epoxy chloride 11 (2.0 g, 7.8 mmol) in dry THF (15 mL) at -40 °C was added nBuLi (9.4 mL, 23.4 mmol) dropwise, and the mixture was allowed to stir for an additional 2 h. The mixture was quenched with saturated NH 4 Cl (20 mL), and THF was removed under reduced pressure. The aqueous layer was extracted with ethyl acetate (2 × 20 mL), dried with Na 2 SO 4 , and concentrated. The residue was purified by silica gel column chromatography (9:1 cyclohexane/AcOEt) to afford propargyl alcohol derivative 12 (1.4 g, 82 %) as a colorless oil.
[ ] ! !" = -10.9 (c = 0.95, CHCl 3 ) 1 H NMR (400 MHz, CDCl 3 ) δ 5.18 (ddd, J = 7.9, 6.6, 1.3 Hz, 1H), 5.08 (ddt, J = 8.4, 5.6, 1.5 Hz, 1H), 2.45 (s, 1H), 2.37 -2.25 (m, 1H), 2.24 -2.13 (m, 2H), 2.11 -2.03 (m, 2H), 2.02 -1.94 (m, 2H), 1.75 -1.70 (m, 2H), 1.68 (d, J = 1.0 Hz, 3H), 1.65 (s, 3H), 1.60 (s, 3H), 1.50 (s, 3H). 13 C NMR (101 MHz, CDCl 3 ) δ 136. 4, 131.6, 124.3, 123.7, 87.8, 71.6, 68.4, 43.3, 39.8, 30.0, 26.8, 25.8, 23.6, 17.8, 16 .2. NMR data were in accordance with those previously reported for the racemic compound: Fürstner, A.; Hannen, P. Chem. Eur. J. 2006, 12, 3006 -3019 .
Compound 6
Dienyne 12 (1.4 g, 6.4 mmol) was dissolved in THF (5 mL) and added slowly over a THF solution (15 mL) of NaH (305 mg, 7.6 mmol, 60% weight suspensión in mineral oil) at 0 ºC. The solution was kept at 0 ºC for 1 h. TBAI (235 mg, 0.6 mmol) and benzyl bromide (0.91 mL, 7.6 mmol) was then added. The solution was allowed to warm to room temperature and left stirring overnight. The reaction was quenched with water
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S--5 (10 mL) and AcOEt (10 mL) was added. The two phases were then separated and the organic phase was washed with brine (10 mL). The organic phase was dried over Na 2 SO 4 and concentrated. Purification was made by column chromatography (cyclohexane to 4:1 cyclohexane/AcOEt) to obtain the product as a colorless oil (1.8 g, 91%).
[ ] ! !" = +2.5 (c = 1.16, CHCl 3 ) 1 H NMR (400 MHz, CDCl 3 ) δ 7. 41 -7.31 (m, 4H), 7.30 -7.21 (m, 1H), 5.16 (ddd, J = 8.5, 5.9, 1.4 Hz, 1H), 5.10 (ddt, J = 8.4, 5.6, 1.5 Hz, 1H), 4.68 (d, J = 11.1 Hz, 1H), 4.61 (d, J = 11.2 Hz, 1H), 2.51 (s, 1H), 2.23 (ddp, J = 20.5, 14.1, 7.1, 6.6 Hz, 2H), 2.07 (q, J = 7.5 Hz, 2H), 1.99 (dd, J = 9.2, 6.0 Hz, 2H), 1.89 -1.71 (m, 2H), 1.68 (s, 3H), 1.63 (s, 3H), 1.60 (s, 3H), 1.52 (s, 3H). 13 C NMR (101 MHz, CDCl 3 ) δ 139. 3, 135.7, 131.5, 128.4, 127.7, 127.4, 124.5, 123.8, 85.4, 73.6, 73.6, 66.4, 41.7, 39.8, 26.9, 26.5, 25.9, 23.1, 17.8, 16.2 . NMR data were in accordance with those previously reported for the racemic compound: Jimenez-Nuñez, E.; Raducan, M.; Lauterbach, T.; Molawi, K.; Solorio, C. R.; Echavarren, A. M. Angew. Chem. Int. Ed. 2009, 48, 6152 -6155 .
Compound 7
(Acetonitrile)[(2-biphenyl)di-tert-butylphosphine]gold(I) hexafluoroantimonate (13) (40.4 mg, 0.05 mmol) was dissolved in dry CH 2 Cl 2 (10 mL) and added dropwise over a stirred solution of the dienyne 6 (810 mg, 2.6 mmol) in CH 2 Cl 2 (43 mL, 0.05 M overall volume). The reaction mixture was stirred for 5 min and quenched by drops of Et 3 N. The crude was concentrated in vacuo and the product 7 was purified by column chromatography (cyclohexane) as a white solid (487 mg, 60% (ddd, J = 10.6, 9.4, 6 .9 Hz, 1H). 13 C NMR (101 MHz, CDCl 3 ) δ 140. 9, 139.5, 132.8, 128.1, 126.6, 126.4, 79.2, 62.6, 61.8, 37.3, 36.5, 28.8, 26.9, 26.7, 25.7, 25.6, 21.4, 19.1, 17.7, 16.3 . NMR data were in accordance with those previously reported for the racemic compound: Jiménez-Núñez, E.; Raducan, M.; Lauterbach, T.; Molawi, K.; Solorio, C. R.; Echavarren, A. M. Angew. Chem. Int. Ed. 2009, 48, 6152 -6155 .
Compound 14
A solution of ether 7 (433 mg, 1.39 mmol) in MeOH:THF (1:1, 4 mL) was added over a suspension of 20% Pd(OH) 2 /C (108 mg) in MeOH:THF (1:1, 4 mL). The compounds were hydrogenated at 23 ºC and atmospheric pressure for 4 h. The reaction mixture was filtered through Celite, evaporated and purified by column chromatography (10:1 cyclohexane/AcOEt) to obtain the product as a colorless oil (243 mg, 79% 8, 132.3, 74.9, 60.6, 41.7, 37.1, 30.0, 28.9, 26.8, 26.3, 24.9, 21.1, 19.5, 18.2, 16.3 . NMR data were in accordance with those previously reported for the racemic compound: Jiménez-Núñez, E.; Raducan, M.; Lauterbach, T.; Molawi, K.; Solorio, C. R.; Echavarren, A. M. Angew. Chem. Int. Ed. 2009, 48, 6152 -6155 .
Compound 3, (-)-epiglobulol
H OBn
H OH
(1,5-Cyclooctadiene)(pyridine)(tricyclohexylphosphine)-iridium(I) tetrakis(3,5-bis(trifluoromethyl)phenyl)borate (98 mg, 0.03 mmol) and tricyclic 14 (100 mg, 0.45 mmol) were dissolved in dry CH 2 Cl 2 (4.5 mL, 0.1M) and placed in five tubes into a "HEL reactor" (pressure reactor) inside the glovebox. The reactor was charged with hydrogen gas (80 bar) and heated to 40 ºC over 4 days. The reactor was then depressurized and the solution was filtered through a pad of silica. The product was purified through column chromatography (cyclohexane/EtOAc 10:1) to obtain (-)-epiglobulol (3) 6, 56.0, 43.4, 37.8, 36.2, 35.1, 31.4, 29.2, 29.0, 27.6, 26.3, 20.8, 19.6, 17.0, 16 
Compound 15
To a stirred solution of 7 (250 mg, 0.81 mmol) in a mixture of CH 2 Cl 2 /acetone/ water (4 mL/4 mL/2 mL), 18-crown-6 (81 mg, 0.31 mmol) and NaHCO 3 (1.35 g, 16 mmol) were added. The reaction mixture was cooled to 0 ºC and a solution of Oxone (2.6 g) in water (4 mL) was added. After stirring for 1 h at 0 ºC, the reaction mixture was diluted with saturated NaHCO 3 (15 mL) and extracted with CH 2 Cl 2 (4 × 15 mL). The combined organic layers were washed with Na 2 S 2 O 3 10% (20 mL), saturated NaHCO 3 (20 mL) and saturated NaCl (20 mL). The organic phase was dried over Na 2 SO 4 and concentrated. Purification was made by column chromatography (20:1 cyclohexane/AcOEt) to obtain the product as a yellow oil (134 mg, 51%). 9, 128.3, 127.0, 127.0, 79.0, 73.5, 71.7, 63.4, 57.5, 36.7, 33.4, 28.9, 28.9, 26.8, 26.1, 23.78, 19.9, 18.9, 18.9, 18.7 . HRMS: m/z calculated for C 22 H 30 NaO 2 [M+Na] + : 349.2138, found: 349.2129.
Compound 5, (−)-4β,7α-aromadendranediol
To a solution of 15 (134 mg, 0.41 mmol) in anhydrous ethylenediamine (5 mL) was added lithium (85 mg, 25% weight suspensión in mineral oil) and the resulting suspensionn heated to 50 ºC was vigorous stirring. A deep blue color rapidly developed which faded to pale yellow after heating for 5 min. After 1.5 h a pale blue color returned, the reaction mixture was the allowed to cold to r.t. and quenched by dropwise addition of water (2 mL) The crude mixture was diluted with Et 2 O (20 mL), washed with water (2 × 15 mL) and brine (20 mL). The organic phase was then dried over Na 2 SO 4 and concentrated. Purification was made by column chromatography (6:4 cyclohexane/AcOEt) giving the product as a white solid (76 mg, 78% (95% purity), 91% ee). Crystallization from CH 2 Cl 2 /cyclohexane increased the ee to >99% (60 mg, 61%). See the HPLC separation details on page S-36. Table S1 . Comparison of the recorded 13 C NMR data of 5 with those reported in the literatura for (-)-4β,7α-Aromadendranediol and (-)-4β,7β-Aromadendranediol (C. M. Beechan, C. Djerassi and H. Eggert, Tetrahedron, 1978 , 34, 2503 -2508 ). 
Compound 16
To a stirred solution of allylic alcohol 8 (390 mg, 1.5 mmol) in dry MeOH (10 mL) was added catalytic amounts of Pd(PPh 3 ) 4 (86 mg, 0.07 mmol, 5 mol%). The slightly yellow solution was stirred for 5 min, and K 2 CO 3 (621 mg, 4.5 mmol) was added. The reaction mixture was stirred for 72 h at reflux. Then, the solvent was evaporated and the residue was treated with 2 M HCl (20 mL) and CH 2 Cl 2 (20 mL). The organic layer was washed with brine (15 mL), dried over Na 2 SO 4 , and concentrated in vacuo. The product was purified by column chromatography (4:1 cyclohexane/AcOEt) giving compound 16 as a white solid (236 mg, 72%). 4, 132.4, 77.0, 62.3, 44.0, 37.2, 28.6, 26.3, 25.6, 25.4, 20.6, 20.4, 19.9, 17.8, 16 .0. NMR data were in accordance with those previously reported for the racemic compound 
Compound 17
m-CPBA (55 mg, 0.32 mmol) was added to a solution of 8 (75 mg, 0. 29 mmol) in CH 2 Cl 2 (5 mL) at 0 ºC. The mixture was stirred for 4h, allowing the ice bath to slowly warm to rt, during which time a colorless precipitate formed. The reaction mixture was diluted with Et 2 O (30 mL), then washed with aqueous saturated NaHCO 3 (2 × 15 mL), followed by brine (10 mL). The organic phase was then dried over Na 2 SO 4 and concentrated. Purification was made by column chromatography (4:1 cyclohexane/AcOEt) giving the product as a white solid (66 mg, 83%). 2, 115.8, 78.8, 72.7, 70.8, 61.7, 53.3, 38.1, 33.1, 29.8, 29.2, 28.67, 25.2, 22.0, 21.8, 19.6, 19.3, 18.9, 18.4 To a solution of 17 (30 mg, 0.11 mmol) in anhydrous ethylenediamine (2 mL) was added lithium (25 mg, 25% weight suspensión in mineral oil) and the resulting suspensionn heated to 50 ºC was vigorous stirring. A deep blue color rapidly developed which faded to pale yellow after heating for 5 min. After 1.5 h a pale blue color returned, the reaction mixture was the allowed to cold to r.t. and quenched by dropwise addition of water (2 mL) The crude mixture was diluted with Et 2 O (30 mL), washed with water (2 × 20 mL mL) and brine (20 mL). The organic phase was then dried over Na 2 SO 4 and concentrated. Purification was made by column chromatography (1:3 cyclohexane/AcOEt) giving the product as a white solid (16 mg, 62%, 76% ee). Crystallization from CH 2 Cl 2 /c-Hex increased the ee to >99% (11 mg, 43% The synthesis of (+)-4, (+)-4α,7α-aromadendranediol was performed following the same route described for (−)-4.
• R,R-10 was prepared according to the reported procedure: J. A. Marshall, R, K. Hann, J. Org.
Chem. 2008, 73, 6753−6757. HPLC separation details on page S-33 (92% ee).
• ent-6: [ ] ! !" = -2.2 (c = 1.11, CHCl 3 ) 
S--10
Syntheses of racemic 3 and 4
The syntheses of (±)-3 and (±)-4 were carried out from a 1.2:1 mixture of geranyl-and nerylacetone following the route described in the next figure: A: Geranyl acetone (3.4 mL, 15 mmol) (E/Z ratio 55:45) was dissolved in 150 mL o f THF and cooled down to 0°C. Ethynylmagnesium bromide (45 mL, 0.5 M solution in THF, 22.5 mmol) was added dropwise by syringe pump over 30 min. The reaction was monitored by TLC and when the starting material had been consumed the reaction was quenched with a saturated solution of NH 4 Cl. The two phases were separated and the organic phase was washed with water followed by brine. The organic phase was then dried over Na 2 SO 4 and concentrated. The product was purified by bulb-to-bulb distillation in a Kugelrohr apparatus. At a vacuum of 4 mbar the product is distilled at 160°C as a colourless oil (2.9 g, 87% 4, 131.8, 131.7, 124.5, 124.4, 124.3, 123.7, 71.6, 68.5, 68.4, 43.6, 43.3, 39.9, 32.1, 30.0, 26.8, 26.7, 25.8, 23.7, 23.6, 23.5, 17.8, 16 .2. 
S--11
B: Dienyne A (1 g, 4.6 mmol) was dissolved in THF (5 mL) and added slowly over a THF solution (10 mL) of NaH (370 mg, 9.2 mmol, 60% weight suspensión in mineral oil) at 0 ºC. The solution was kept at 0 ºC for 1 h. TBAI (98 mg, 0.26 mmol) and benzyl bromide (0.66 mL, 5.5 mmol) was then added. The solution was allowed to warm to room temperature and left stirring overnight. The reaction was quenched with water (10 mL) and AcOEt (10 mL) was added. The two phases were then separated and the organic phase was washed with brine (10 mL). The organic phase was dried over Na 2 SO 4 and concentrated. Purification was made by column chromatography on a ISCO Combiflash Companion system, with a gradient from 100% cyclohexane/0% EtOAc to 100% EtOAc over a 120g RediSep Rr Silica cartridge, giving the product as a colourless oil (1.0 g, 3.2 mmol, 70% 8, 135.5, 131.2, 128.5, 128.4, 127.8, 127.4, 125.3,125.0, 124.4, 85.5, 73.8, 73.6, 66.6, 42.6, 40.2, 32.2, 27.2, 26.5, 17.8, 16 .1.
(±)-7 and C: 13 (24 mg, 0.032 mmol) was dissolved in dry CH 2 Cl 2 and added dropwise over a stirred solution of the dienyne B (510 mg, 1.6 mmol) in dry CH 2 Cl 2 (0.05 M). The reaction mixture was stirred until all starting dienyne had been consumed (TLC) and was then quenched by a 10% solution of NEt 3 in hexane and filtered through a pad of silica and concentrated. The two epimers were separated by column chromatography (Eluent cHex/EtOAc 95:5) in 59% yield (C, 139 mg, 27%; (±)-7, 164 mg, 32%). 8, 139.7, 133.0, 128.4, 127.0, 126.8, 79.3, 63.1, 62.1, 37.5, 36.5, 28.9, 27.2, 27.1, 25.9, 25.7, 21.5, 19.4, 17.9, 16.4 (±)-16: A solution of ether C (840 mg, 2.7 mmol) in MeOH:THF (1:1, 5 mL) was added over a suspension of 20% Pd(OH) 2 /C (108 mg) in MeOH:THF (1:1, 5 mL). The compounds were hydrogenated at 23 ºC and atmospheric pressure for 4 h. The reaction mixture was filtered through Celite, evaporated and purified by column chromatography (10:1 cyclohexane/AcOEt) to obtain the product as a white solid (240 mg, 41%). [min] % ----|-------|----|-------|----------|-----------|----------| 1 9.122 BB 0.2254 1.78535e6 1.14857e5 100.0000
----|-------|----|--------|----------|------------|----------
---|-------|----|-------|------------|----------|---------
Totals : 1.78535e6 1.14857e5 =====================================================================
